BRIDGE ANCHOR
SECTION
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BRIDGE ANCHOR
SECTION

TWO-WAY PAVEMENT — USE GUARDRAIL AT ALL FOUR CORNERS.

AT BRIDGE ENDS

END
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END
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SHOULDER INSTALLATION WITH TWO-WAY PAVEMENT

AT OBSTACLES

FOR MULTIPLE OBSTACLES — SPECIFY VAR.

GUARDRAIL LOCATIONS

LEGEND
GUARDRAIL
o OBSTACLE

SHOULDER LINE

I SECTION

IN 3810 mm INCREMENTS.

BRIDGE —

CROSS ROAD

SHOULDER LINE SECTIDN

BRIDGE ENDS

GUARDRAIL LOCATION AT INTERCHANGE

e

vVl oy v [
o

RN
2
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%

GUARDRAIL AT CURBS (3)

(1) APPROVED TYPE A CRASHWORTHY END
TERMINAL.

(2) SHOULDER WIDENING SHALL CONSIST
OF EMBANKMENT MATERIAL COMPACTED
IN ACCORDANCE WITH SECTION 203.4
OF THE STANDARD SPECIFICATIONS.

(3) WHEN GUARDRAIL 1S CONSTRUCTED
OVER CURBS., THE CURBS SHALL BE
CONSTRUCTED AS SHOWN.

BRIDGE ANCHOR

BRIDGE ANCHOR

SHOULDER SLOPE

WIDEN SHOULDER
MINIMUM 1040 mm (2)

1200 MIN.
OBSTACLE
NORMAL EDGE
OF SHOULDER—™
TYPE A GUARDRAIL—*»E[_

Lo

M

Lo

ALL SLOPES
|

LOCATION OTHER THAN € MEDIAN

LATERAL PLACEMENT OF GUARDRAIL
FOR SHOULDER INSTALLATION

GENERAL NOTE:
ALL DIMENSIONS SHOWN ARE IN mm UNLESS DTHERWISE

NOTED.
MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION
GUARDRAIL
DATE:_ | EFFECTIVE:01-01-2005 MGOG.OOAR 1 16




EDGE OF TRAVELED WAY

TRAFFIC ——= A
R >
3.7.m BRIDGE ANCHOR SECTION .
\ (1) | OR GUARDRAIL =
=
Aé/EDGE OF SHOULDER <
— — — — — — — —_— o
@r§ WL T | Jf_ f j_ i T ©
ET . c A
v O =
THERWISE Tie = 600 MIN. (3)(4)
"o TApgR =
GRADING LIMITS
EDGE OF
e TRAVELED WAY Ei__ euu IR,
GRADING LIMITS FOR TYPE A FLARED CRASHWORTHY END TERMINAL
PAVEMENT SLOPE SHOULDER SLOPE
IS
| 1Ly SLOPE
WIDEN
TRAFFIC — EDGE OF TRAVELED WAY A SHOULDERLZ)
’—> VARIABLE
SHOULDER 1040 mm MIN.

BRIDGE ANCHOR SECTION WIDTH

‘ (1) ‘ OR_GUARDRAIL SECTION A=A

—p  EDGE OF SHOULDER =
UTHE ONsT Sy = TYPE B
RWISE e PUCU@N g T ] t J_ Li J_J T_J J_ oy= GUARDRATL | TYPE A GUARDRAIL
 — — - — TRAFFIC
GRADING LIMITS 1905 1905 )
3.0 m
A |
1 T = X ]
GRADING LIMITS FOR TYPE A NON-FLARED CRASHWORTHY END TERMINAL = —
- 1690 ! 1905 1 IN 50 TRANSITION
EDGE OF TRAVELED WAY TYPE A CUARDRAIL

TRAFFI

C —»

’—>A

BRIDGE ANCHOR SECTION
‘ OR GUARDRAIL

EDGE OF SHOULDER =

TIT11

%oo
MIN

GRADING LIMITS

\—>A

GRADING LIMITS FOR TYPE A NON-FLARED OFFSET CRASHWORTHY END TERMINAL

MINTMUM.

NO DIRECT PAY.

DETAIL FOR TRANSITIONING

BETWEEN TYPE A AND TYPE B GUARDRAIL

1) APPROVED TYPE A CRASHWORTHY END TERMINAL.

(2) SHOULDER WIDENING SHALL CONSIST OF EMBANKMENT
MATERTAL COMPACTED IN ACCORDANCE WITH SECTION
203.4 OF THE STANDARD SPECIFICATIONS.

(3) THE SLOPE SHOULD BREAK BEHIND THIRD POST.

4) AS PER MANUFACTURER’S SPECIFICATIONS, 600 mm

GENERAL NOTES:

ALL DIMENSIONS ARE SHOWN IN mm UNLESS DOTHERWISE

NOTED.

THE CONTRACTOR SHALL PROVIDE THE ENGINEER WITH
APPROVED SHOP DRAWINGS OF THE APPROVED CRASH-

WORTHY END TERMINAL.

END ANCHORS SHALL BE INSTALLED ON ENDS OF GUARDRAIL
RUNS WHERE CRASHWORTHY END TERMINAL IS NOT REQUIRED.

MISSOURI HIGHWAYS AND TRANSPORTATION

COMMISSION

GUARDRAIL

DATE:

errective: 01-01-2005| M@0BG « QOAR

16
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JAWAN

R B
NRRILLINY) PR &Q&%g &
LESS THAN 150 mmyﬁﬁg/ o SUIL 150 mm TO R SRSt
— 450 mm 5% &
BEDROCK OIS A
R@An
o —
~ BEDROCK o
TYPE 1 o
COARSE TYPE 1
AGGREGATE 1 COARSE
AGGREGATE 5
L—fﬁg———J 370
SECTION A-A SECTION B-B

ROCK ENCOUNTERED ROCK ENCOUNTERED
UP TO 150 mm BENEATH SURFACE 150 mm TO 450 mm BENEATH SURFACE

SETTING POST IN SOLID ROCK

QELRK K RURGRGRLLLR

N X S
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NN NS
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XX N
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2 B

SOIL 5 N

3 o

K TNNA
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5 o

O
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RN R R
X%®2@§§§%§ %?y
N A0
GREATER & ?é
THAN 450 mm/f§ §@%§%&%
KRR, NN ¢
—
BEDROCK —— ©
L —— O
TYPE 1 —
COARSE —
AGGREGATE —
203
SECTION C-C

ROCK ENCOUNTERED MORE
THAN 450 mm BENEATH SURFACE

< 50 mm
ASPHALT

SETTING POST THROUGH ASPHALT

530

/ANV/A gy = m—
250 1O

TYPE 1
COARSE
AGGREGATE

X
S
N
N
&
5
b

I,
SRR
NN
R
R
N\
1090

/
S
&

X
S

N
9.
A

KR

SOIL

0 \/\\<
N
X

SECTION D-D
SETTING POST THROUGH CONCRETE

GENERAL NOTES:
ALL DIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE
NOTED.

HOLES IN SOLID ROCK SHALL PROVIDE A DIAMETER GOF NOT
LESS THAN 100 mm GREATER THAN THE MAXIMUM
TRANSVERSE DIMENSION OF THE POST SECTION.
PAST MAY BE SHORTER WHERE PLACED IN 600 mm OF SOLID
RACK. STEEL POSTS MAY BE FLAME OR SAW CUT. REPAIR
OF CUT SHALL BE IN ACCORDANCE WITH SECTION 712 OF THE
STANDARD SPECIFICATIONS.
MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION
SETTING POST IN SOLID
ROCK AND THROUGH
CONCRETE OR ASPHALT
3

paTE:— | errecTIvE: 01-01-2005| MG OB « OOAR
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20%5gm x 150 mm
X mm
12D NATL WOOD BLOCK (2)

150, 200

T

200

WOOD POST AND

) END TREATMENT AS SPECIF
) AN ALTERNATE DESIGN, A
BLOCK, MAY BE USED.

FABRICATED FROM MATERTA
WITH SECTION 1040.

O
Lo
N

M*ﬂe mm POST BOLT
200 mm x 150 mm x 350 mm

ED SOUTHERN PINE
UGLAS FIR BLQOCK

16 mm POST ! 2 @©
BOLT - =
g1 {— ==
cuT // :> EK
Q STEEL - A
@ WASHER M
[tg]
TREAT
K OR DO
SNGNSES % | ALY
200 mm/i/J ‘ <
150 mm
W0DoD
POST HA,M
Yy L _1 I A

[AMJ\\\7W15O x 14 (3)

STEEL POST AND
WOOD OR PLASTIC BLOCK WOOD OR PLASTIC BLOCK

TYPE A AND D GUARDRAIL

[ED ON PLANS.
200 mm X 100 mm X

350 mm wbGD

) THE CONTRACTOR MAY FURNISH EQUIVALENT SECTIONS

L MEETING AND IN ACCORDANCE

TYPE A, D
§7

1)

%

:

PLAN

| LENGTH DF

BEAM = 4.140 m+

200 mm 13 mm X

LAP IN DIRECTION
/ OF TRAFFIC
JE— | |

100 mm — 150 mm x 350 mm
TREATED SOUTHERN PINE
OR DOUGLAS FIR BLOCK

bl

//

Al

168

qJ - D _posT
it 1D

= .

2.7 mm (12 GA.) FOR
TYPE A, B & D GUARDRAIL

Al
) -
=

16 mm
BOLT

535

1829

ENCANANSAN AP AN IR
||

‘/ AU

TT TT

L]

1905 mm FOR TYPE A & B GUARDRAIL

3810 mm FOR TYPE D GUARDRAIL

Ll

NN S GSGSZSS AN

T T\ws

L A

1905 mm FOR TYPE A & B GUARDRAIL

3810 mm FOR TYPE D GUARDRAIL

ELEVATION

NOTE :
FOR TYPE E GUARDRAIL AND TRANSITION
DETAILS SEE SHEET 7 OF 15.

! STEEL POST & WOOD BLOCK

TYPE B GUARDRAIL

(3)

GENERAL NOTES:

ALL DIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE
NGTED.

WASHERS SHALL BE OMITTED ON ALL CONNECTIONS ON TYPE
As B AND D GUARDRAIL.

ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING
TOLERANCES EXCEPT WHERE ALLOWABLE TOLERANCES ARE
SHOWN.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

GUARDRAIL
TYPES A, B & D

paTE:— | errecTIvE: 01-01-2005| MG OB « OOAR
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54

178

HOLE FOR

TYPE B
GUARDRAIL

|
|
|
|
|
|
|
|
|
J

OPTIONAL 21 mm DIA.
HANDL ING DURING GALVANIZING.
(ONE PERMITTED)

HOLE FOR

<0 .
N
I
T
H(t? “ %9&5 3
H\i\\ / "
S
€ 19 mm »~ﬁ’”’#@t:% ‘i S
DIA. HOLE -
I
///L/// ALL HOLES

//EK:Q WEB

217 mm DIAMETER

EXCEPT AS NOTED.

HOLE PUNCHING DETAIL
& WOOD OR PLASTIC BLOCKS (1)

FOR STEEL POST

1)

THE OVERALL NOMINAL DIMENSIONS
SHOWN SHALL BE MET., ALTHOUGH THE
SHAPE OF THE PLASTIC BLOCKS MAY
VARY FROM THE SHAPE SHOWN, EXCEPT
THE 22 mm *6 mm FLANGE AND THE
OVERALL WIDTH DIMENSIONS MAY BE
WAIVED IF APPROVED BY PRGOJECT
OPERATIDONS.

X\

OPTIONAL 21 mm DIA.
HOLE FOR HANDLING
DURING GALVANIZING.
(ONE PERMITTED)

22 7
| /”Qf o £
N o
| M; 4/\(
i ,
N
1 |
‘ 1 H | 2
‘ ‘ GE\H\\\ 1 : &
\@ WEB o N .
| e %
- |
i
¢ 22 mm
DIA. HOLE RS
ALTERNATE DESIGN
FOR WOOD BLOCK

GENERAL NOTE:

ALL DIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE

NOTED.
MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION
GUARDRAIL
DATE: EFFECTIVE: 01-01-2005 MGOG o OOAR 16




GUARDRAIL

| 699 / BLOCK
- — =
oo[ —E= G POST
! <
Lo
[Q\V)
TOP VIEW
23 mm X 29 mm TRAFFIE M
OR 76 mm I
63 SLOTTED HOLE =
573 L DEL INEATOR
- 76*108 mgi e I 159 REFLECTIVE SHEET
| |
— == B
_ 25 mm x 64 mm ! o £7 / {?ﬁ } {% 100 TROREELECT e
POST BOLT Ees———u=- w o e -
! — == N YELLOW OR WHITE
e SLOT — |1 =y« ‘ 5
\ 23mm><29mm,,6331€e3 \§‘ o ™ \/ \
. OR 76 mm SLOTS ‘ o
i = \} B 2 - TOP OF BLOCK
SLOTTED HOLE /
19 mm DIAMETER i
END VIEW FRONT VIEW s *
- POST
TERMINAL CONNECTOR END SECTION o e |
2.7 mm (12 GA.) <y
‘ (3) APPROX. 37 mm
| ‘ (4) APPROX. 50 mm
N RO 0 I I S T R AN R
g oo -~ N— ‘ e T N ! -
5 | DELINEATORS SHALL BE AFFIXED WITH 50 mm (MIN.) LONG X
S ™ 6 mm DIAMETER BOLTS OR SCREWS. THE DIAMETER OF THE
! BOLT'S OR SCREW'S HEAD SHALL BE TWICE THE DIAMETER OF
a3 BEE THE HDLE, WITH A MINIMUM OF 12 mm. WASHERS SHALL BE
~ ‘ — TOLERANCE USED WITH THE BOLTS AND SHALL HAVE 12 mm DIAMETER HOLES.
311
DELINEATORS ON NEW GUARDRAIL
SECTION THRU BEAM
(1) 24 mm RADIUS
(2) 51 mm (TOLERANCE +32 mms -6 mm)
318 LAP NOTE: PORTIONS OF BEAM WITH UNUSED BOLT
€ POST BOLT SLOT SLOTS TO BE LAPPED BEHIND.
L imgmgi 2 719 mm x 64 mm BUTTON HEAD
i | POST BOLT SLOT . STANDARD 4140 mm= CENERAL NOTE :
: W‘ P GIRNN GUARDRATL
- @ I&\\\\\\\\\ e ALL DIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE
a ~DIRECTION A ADDITIONAL BOLT SLOTS NOTED.
4} OF TRAFFIC S ~ ‘ ‘ ‘ | MISSOURI HIGHWAYS AND TRANSPORTATION
‘ H %9 ‘ 33 REQUIRED 32 bilnd i COMMISSION
by b v
‘ ‘ T 4
&Bmmxmmmm?emm =S S S ‘
SPLICE BOLT SLOT OVAL SHOULDER SHALL BE OF ADEQUATE HEIGHT, 108
LENGTH & SHAPE TO PREVENT TURNING DURING S 108 GUARDRAIL
INSTALLATION OR REMOVAL DF BOLT. I
BEAM SPLICE AT POST 16 mm POST OR SPLICE BOLT BEAM DETAILS SHOWING LOCATION QF
ADDITIONAL BOLT SLOTS NECESSARY e
TYPE A, B AND D GUARDRAIL TO DBTAIN GUARDRAIL OFFSET. oates__ | errecTive:or-01-2005 | MEO6 « OOAR




W150 x 14  (TYP.)

200 mm x 150 mm x 525 mm
WOOD BLOCK (TYP.)
T L I B ——
|
| € POST SINGLE THRIE BEAM RATL ‘Li ¢ POST 1«— ¢ POST (1) THE CONTRACTOR MAY FURNISH EQUIVALENT
‘i‘/ ‘ ‘ SECTIONS FABRICATED FROM MATERIAL MEETING
AND IN ACCORDANCE WITH THE REQUIREMENTS
| TYPE E GUARDRAIL 905 mm POST SPACING (2) | TRANSITION 1905 mm POST SPACING (2) i A vy L A ) e
(275 MPa).
(2) IF THE TRANSITION 1S CONNECTED TO A BRIDGE
PLAN ANCHOR SECTION, POST SPACING FOR TYPE E
GUARDRAIL AND THE TRANSITION SECTION SHALL
BE 952.5 mm. FOR ALL OTHER CASES, POST
TYPE E GUARDRAIL (TYPICAL) ‘ TRANSITION SECTION . TYPE A GUARDRAIL SPACING SHALL BE 1905 mm
[ [
|—> SINGLE THRIE BEAM RAIL ! TRANSITION !
B | | C 200 *13
- - 1T 1 \
1 1 . — — —
™ =] T SN Hi & D
| ] il B 9
| | LI Ty R
= = IR | 5 \ > "
] ] . | |
1] | 160 mm POST BOLT
| | - 200 £13 mm x 100 — 150 mm
| | o x 350 mm TREATED SOUTHERN
__—SHOULDER __—SHOULDER \ \ - PINE OR DOUGLAS FIR BLOCK.
NN R NS \ NSNS \ KR AR
| |
| | 5 | | |1| |1| | | MJVJ\\\f WI150 x 14 (1)
N NG i L] L L |
l~—¢ POST W150 x 14 (TYP.) \
SECTION C-C
PART SECTION SHOWING TYPE E TO TYPE A GUARDRAIL TRANSITION FOR WOOD BLOCKS
2 OPTIONAL 21 mm DIA. HOLE FOR HANDLING  CENERAL NOTES:
= DURING GALVANIZING. (ONE PERMITTED) ALL DIMENSIONS ARE SHOWN IN mm UNLESS OTHERWISE
NOTED.
THE OVERALL NOMINAL DIMENSIONS SHOWN SHALL BE MET, LLEES% GgéngA%; égé#LIgsgpég?Elgg POST SPACING
ALTHOUGH THE SHAPE DF THE PLASTIC BLOCKS MAY VARY : :
FROM THE SHAPE SHOWN, EXCEPT THE 22 mm #6 mm FLANGE
AND THE OVERALL WIiDTH DIMENSIONS MAY BE WAIVED IF THE THRIE BEAM RAIL FOR THE TYPE E GUARDRAIL AND THE
APPROVED BY PROJECT OPERATIONS. ;EAE]S%TION(?ECgiO/\J SHALL BE MADE OF STEEL AND SHALL
. mm . .
M
150 200 o o FOR PROTECTIVE COATING AND MATERAL REQUIREMENTS,
DR - SEE SECTION 1040 OF THE STANDARD SPECIFICATIONS.
Qo]
@igﬁ ¢ 16 mm X . SEE SHEET 3 OF 14 FOR REQUIREMENTS FOR SETTING POSTS
I . 203 mm AT OBSTRUCTIONS.
BOLT <
_ M
;57 B - - SN 29 I w ALL DIMENSIONS ARE SUBJECT TG MANUFACTURING
7 " L Skl e | RS zﬁ - TOLERANCES EXCEPT WHERE ALLOWABLE TOLERANCES ARE
:) 0 T~ | ‘ |l “ > SHOWN
‘ | ~_ ‘ N ¢ 19 mm .
2 B ] I DIA.
© | \ | HOLE FOR DETAILS NOT SHOWN, SEE OTHER SHEETS OF THIS
- . RSN DRAWING.
. N
= . NDTE: BLOCKS SHALL BE THE \7 N MISSOURI HIGHWAYS AND TRANSPORTATION
NARARL o koo K T SAME TYPE THROUGHOUT | | | I [N - COMMISSION
THE PROJECT LIMITS.
(N DOUGLAS FIR BLOCK. ) ! \\ QJ\\
I . qu5o x 14 (1) ALL HOLES 21 mm DIAMETER 1 e S~
| = EXCEPT AS NOTED
| ~ GUARDRAIL
. 44////” TYPE E
WEB
SECTION B-B
FOR WOOD BLOCKS
HOLE PUNCHING DETAIL 7
FOR STEEL POST & WOOD OR PLASTIC BLOCKS DATE: errecTive: 01-01-2005| MGOG « OOAR 16




\0° |_—sYu. aBT. ¢
/’N\f\ NEUTRAL AXIS

pER S
o
(1) 50 mm (TOLERANCE +32 mm,» —6 mm)
= (2) SHOULDER WIDENING SHALL COMSIST OF
g EMBANKMENT MATERIAL COMPACTED IN
oz ACCORDANCE WITH SECTION 203.4
ol | STANDAND SPECIFICATION.
= (3) 24 mm RADIUS
NS
SECTION THRU THRIE BEAM RAIL
NORMAL EDGE DOF SHOULDER ~S
TYPE E SHOULDER ENCOACHMENT WILL BE PERMITTED TO OBTAIN
GUARDRATL < 700 mm MIN. BUT MINIMUM CLEARANCE AT EXISTING OBSTACLES. A 1:50
LESS THAN 1200 mm TAPER SHALL BE USED FROM THE NORMAL SHOULDER LINE
7< — LOCATION TQ THE ENCROACHMENT LQCATION AND, IF
GUARDRAIL 1S CONTINDUS, BACK TO THE LOCATION.
< | OBSTACLE
Lo
z ST L T
< ALL SLOPES WHEN THE ABDVE CONDITION EXISTS.
" WIDEN SHOULDER (2)
LATERAL PLACEMENT OF
TYPE E GUARDRAIL
2223
1905
952.5 ‘ 952.5
318 LAP - 'r
(1)[ 108 108, | (1) 51 | 51 MIN. i
51
‘ _Q:; € 23 mm x 29 mm 1087108 € 23 mm x 29 mm o1 MIN. )
= SPLICE BOLT SLOTTED HOLES 108|108
= 11 | sLot Roles -~ ‘ Bhed®
, —
%\}' ‘ | H %:#‘ il R i 1 ¢ 19 mm x 64 mm
%}@% ‘ ‘ 4?} ﬁé% | POST BOLT SLOT
_ | . — =
| | .
: J@H, T'| | ~oF TRAFFIC %} | ﬁ%} = = S T @E%EB}MENSIONS SHOWN ARE IN mm UNLESS OTHERWISE
4}, B W#H s i ‘ ‘ 1 MISSOURI HIGHWAYS AND TRANSPORTATION
& | N A B o I COMMISSION
I | .
L4 j o
€ 16 mm x | JH‘ C 19 mm x 64 mm
64 mm — | ¢ 19 mm X 64 mm POST BAOLT SLOT GUARDRAIL
POST BOLT SLOT I POST BOLT SLOT TYPE E
THRIE BEAM RAIL
SPLICE AT POST ELEVATION OF TRANSITION SECTION
DATE: EFFECTIVE: 01-01-2005 MGOG. OOAR

16




1905

END POST - ~
CABLE ASSEMBLY 203
(SEE DETAIL B, 5 mm THICK X 25 mm X
END SHEET 10 OF 16) 203 mm BAR. TACK WELD DRILL
SECTION . —— TO 16 mm PLATE \_ — 57 mm DIA.
2 [Fm HOLE
| WMn-_-””Mmmgnmnnzmmﬂnmzzzzmnmwwzv ///////( 77777 TAHA: 777777 ‘ ‘
] ANCHOR PLATE | - ¢ 27 mm DIA. HOLE 2 | |
(SEE DETAIL C. | L <
SHET 10 OF 16) e n O
140 mm x 190 mm WOQD PQST 2 \ ©
(NO BLOCKDUTS REQUIRED) | i ——
60 mm BREAKAWAY HOLE 0
NOTE: SEE SHEET 6 OF 16 FOR PLAN 16 mm STEEL PLATE
DETAILS OF END SECTION.
END POST | 1905 | STEEL BEARING PLATE
[-*D—A 305 -
| [QN]
~ — + | — LENGTH TO FIT
( ] i == | POST BEING USED
7,#:‘44‘ 7777*}3@%
D i — *;T’JEG%Z . o o j@’ 16 mm BUTTON 102 mm PLATE
‘ HEAD BOLT WASHER
\ | ™ ©
< o Agrgz} | (SEE DETAIL) =
— I | \
END /! A | o 76 45
SECTION 16 mm BUTTON HEAD BOLT WITH| | © PLArTﬂg @ASHEQW/'
76 mm X 45 mm PLATEWASHER i L\W BEAM 16 mm
DETAIL A CABLE ASSEMBLY  UNDER HEAD AND 102 mm 5. RECESS NUT
Fic | E—— (SEE DETAIL B, PLATE WASHER UNDER NUT. 1 -
SHEET 10 OF 16) |
< A K % R R ! —
PO O P \ W POST BOLT ASSEMBLY
X G4 KL 4
7\ 4 W GROUND W
GENERAL NOTES:
POST 1 (EhEXAgggg) POST 2 ALL DIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE
STEEL BEAM NOTED.
102 GUARDRATL
END ANCHOR DETAILS [———‘ END ANCHOR DETAILS SHOWN SHALL BE USED ONLY ON
DOWN STREAM ENDS OF GUARDRAIL WHEN AN END ANCHOR
6 mm IS REQUIRED.
TWO 8D (64 mm LONG | | — THICK PLATE O]
X 3.3 mm DIA. WIRE) ‘ THE DETAILS SHOWN ARE FOR AN END ANCHORAGE SYSTEM

GALV. NAILS TO PREVENT
PLATE ROTATION.

102
‘

140 — 51 T—— 17 mm
- ! DIA. HOLE 16 mm MACHINE BOLT ANCHOR PLATE
WITH HEX NUT AND CSEE DETAIL C© ON
STEEL BEARING PLATE — NP st EEEEW?E%EQB%EE?W SHEET 10 OF 16)
WITH 5 mm THICK BAR CABLE ASSEMBLY 102 mm PLATE WASHER
(SEE DETAIL B,
SHEET 10 OF 16) SECTION A-A
FLAT WASHER, LOCK
WASHER. AND HEX NUT
— - = ———— L
= oo b S 25 5 mm THICK PLATE
S POST 1 ONLY |
AR MATITIEN ! ‘
SO KRR i -
TOP OF FOOTING A AN o [ - -
. w
/<§ §§>§§%§§ (2.70 MIN.
‘ (22 3.4 40 ¢ WASHER AND SLOTTED HOLE

DETAIL A
(END POST DETAIL)

/92{\

TYPE A WASHER

76 mm x 45 mm
PLATE WASHER

FOR GUARDRAIL.
SEPARATELY.

GUARDRAIL AND POSTS ARE PAID FOR

CABLE ASSEMBLY AND ANCHOR PLATE SHALL BE SUBJECT TO
APPROVAL BY THE ENGINEER AND SHALL HAVE A MINIMUM
BREAKING STRENGTH OF 178 Kn.

ALL FITTINGS AND HARDWARE REQUIRED SHALL BE
GALVANIZED AFTER FABRICATION, SEE SECTION 1040
STANDARD SPECIFICATION.

WOooD POSTS 1

AND 2 SHALL BE 140 mm X 190 mm.

SEE SECTION 1050 STANDARD SPECIFICATIONS FOR WOOD

POST.
MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION
GUARDRAIL
END ANCHOR DETAILS
DATE: EFFECTIVE: 01-01-2005 MGOG.OOAR 9 16




19 mm DIAM. HOLES 6
R 24 mm @’/ - = \@ 25 mm HEX NUT 20 mm DIAM.HOLE
AND LOCK WASHER
R 10 mm
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, é _
. M
Z MY e
©
I
D,
10 mm PLATE
> > - -
51 102 102 102 51
FABRICATION DETAIL =
DETAIL C END VIEW
1981 ASSEMBLED VIEW
< 178 133 _ 19 mm DLA. (6 x 19) | 133 ‘ 178 < (ANCHOR PLATE)
o 10| .49 10 GALVANIZED CABLE o
0 )] \ 9c
I F g% [ . I 0
< o \ STUD. THREADED ENTIRE LENGTH.
W; STANDARD SWAGED FITTING 17905 mm SPACING FOR TYPE A DR B GUARDRAIL; 952.5 mm
FLAT WASHER AND STUD (1) SPACING FOR TYPE E GUARDRAIL.
LOCK WASHER (3) 675 mm MINIMUM BUT LESS THAN 1200 mm FOR TYPE E GUARDRAIL;
25 mm HEX NUT ETAIL B 1200 mm MINIMUM FOR TYPE A GUARDRAIL.
(CABLE ASSEMBLY)
. END ANCHOR TYPE A, B OR E GUARDRAIL
. 1305 . 1905 GUARDRAIL POST SPACING (2) _|
-
END SECTION N Z|
WooD POST
EDGE OF SHOULDER
i |
\‘\‘\‘\\‘M ] — | | — | —
ACCEPTED AREA QF
= TRAFFIC OBSTACLE LOCATION FACE OF GUARDRATL
PLAN
E@g Qé&%lgmm ceo LAP GUARDRAIL IN THE
DIRECTION OF TRAFFIC.
END SECTION \, o - - ‘
—— — | =
QJ@Q —A—— | | —] GENERAL NOTE:
T ! ALL DIMENSIGONS SHOWN ARE IN mm UNLESS OTHERWISE
EEQ%NG N SEE CABLE NOTED.
- | MISSOURI HIGHWAYS AND TRANSPORTATION
] ASSEMBLY - > FINISHED GROUND L INE COMMISSION
azm 4
R |1 Besl B2 |
] || g=2| e || || GUARDRAIL
| | | o % ~ A | | | | END ANCHOR DETAILS
| 0 > 5 00 > 3
OO ~eo
POST 1 POST 2
E"Ii:[ISE\A/AAJéEI'\IUR DATE: EFFECTIVE:01-01-2005 MGOG.OOAR 10
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711

GROUND LINE

POST 1
CONCRETE FOUNDATION FOR END ANCHORS

o mm%
™~y —— =

| 1 |

| I |

yl* | ﬂ

| i |
N Al | | A
© | “ 152 mm x 152 mm WELDED

WIRE FABRIC

TWa SIDES OF POST SHALL BE

FACED WITH DNE LAYER OF 19 mm.
THICK EXPANDED POLYSTYRENE FOAM
SHEETING AND ONE WRAP OF LIGHT-
WEIGHT BUILDING PAPER. TOP 25 mm
TO0 BE FILLED WITH BUTYL RUBBER
CAULKING (COMMERCIAL GRADE) OR
OTHER APPROVED WATERPRODF ING
MATERTAL.

\
‘ 51 mm STANDARD PIPE
=
4@%@1/ //GRDUND L INE
-
[e0)
O
M
i || N
f— —Wmmm o
STEEL
. SoIL
TUBE PLATE
——
POST 1

STEEL TUBE FOUNDATION FOR END ANCHORS

BOLTS AND NUTS SHALL BE GALVANIZED

REQUIREMENTS QOF AASHTO
GALVANIZED

M232,

IN ACCORDANCE WITH THE

OR THEY MAY BE MECHANICALLY

IN ACCORDANCE WITH AASHTO M232 CLASS C.

19 mm POLYSTYRENE
FOAM

152 mm x 152 mm
WELDED WIRE FABRIC

1740 mm X 1917 mm
610 mm DIAMETER END POST
CONCRETE FOOTING
SECTION A-A
EXPANDED POLYSTYRENE FOAM
INSTALLATION DETAIL
19 mm HOLE
o s
- | |
N #‘;
OPTIONAL
// 229 152 229 HOLE
6 mm STEEL
PLATE 610
SOIL PLATE
19 mm HOLE

X@ 19 mm HOLE

,FE{E}?,,A

Ne]
e\

PLATE

475

203 203 203

SHOP WELDED
SOIL PLATE CONNECTION

.6 mm SOIL

(16 mm A307 BOLTS)

25

=1

405

76 76

200 mm X 152 mm
X 5 mm

STRUCTURAL
STEEL TUBING

1524

203

STEEL TUBE

140 191
[e0]
~
- |
—@==] 19 mm HOLE ==
1 16 mm BOLT
Lo
~
N~ —
61 mm HOLE -
/ ‘ ®
| v
—_— o
RENE | C
LO Y — S —
— *:EF:**
|
19 mm HOLE
~ (16 mm A307 BOLT)
= STEEL TUBE
< FOUNDATION
[op)
M
FRONT VIEW SIDE VIEW

WOOD BREAKAWAY POST
SEE SECTION 1050

1765 mm FOR CONCRETE
FOUNDATION ALTERNATE.

1080 mm FOR CONCRETE
FOUNDATION ALTERNATE.

(1)

(2)

¢ 19 mm HOLE

GENERAL NOTES:

ALL DIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE

NOTED.

THE CONTRACTOR HAS THE OPTION TO INSTALL wOGD POST 1
AND 2 IN STEEL TUBE OR CONCRETE FOUNDATION.

TRIMMING OF WOOD POST MAY BE NECESSARY FOR STEE
TUBE FOUNDATION.

STEEL TUBE FOUNDATIONS SHALL BE DRILLED AND BACK-
FILLED WITH A SUITABLE MATERIAL WHEN THE SOIL PLATE

IS BOLTED, AS SHOWN, TO THE STEEL TUBE. STEEL TUBE
FOUNDATION MAY BE DRIVEN WHEN THE SOIL PLATE IS
WELDED, AS SHOWN, TO THE STEEL TUBE.
MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION
11
DATE: EFFECTIVE: 01-01-2005 MGOG o OOAR 16




F8 X 16 A X 150 mm

SHOULDER

BLOCK

FHHW FéHDULDEEW | SHOULDER | 2.7 m
l:6
STEEL POST
FIELD BEND DT
SECTION A-A SECTION B-B
(WLTH RUBRAIL) SECTION C=C N
DETAIL A / (WITH RUBRATIL) 1
FILL/CUT TRANSITION
y OR FACE OF HAZARD
FILL _ pAY LIMITS — 7
ATL L)
< eut STANDARD %i%%Dig TYPE A GUARDRA
i (RUBRAIL
/
- TOE OF FILL
__ SLOPE CAN BE | S
STEEPER =
THAN 1:4 o
-—-—=—__—_=_—=/- ‘ BOTTOM OF 8
I V-DITCH N
-:-"1=====h-"“
— 1:12.5 MIN. FOR >65 km/PH DESIGN SPEED ME ASURED
T:9 FOR <65 km/PH C D
A < B.<‘__
DETAIL A PLAN VIEW 7600 3800 3800
HEIGHT OF GUARDRAIL IS PARALLEL TO ROADWAY GRADE  HEIGHT OF GUARDRAIL TAPERS TO END ANCHORAGE
KK O
\\\\\; VPRX
= = = = = = = = = = = = = = : ——r— = — j i el
——— =%t |
RUBRATL GROUND LINE
Sk THE PDST BEHIND THE DITCHLINE MAY BE
ELEVATION SHORTENED TD PRDVIDE 1200 mm MIIN. EMBEDMENT.
COST OF SHAPING ROCK FACE FOR PLACING OF TERMINAL
CONNECTOR. DRILLING HOLES. FURNISHING AND PLACING
BOLTS, WASHERS, CAULKING, ANCHORS AND END SHOE TO BE
INCLUDED IN THE PRICE OF GUARDRAIL ANCHOR. ROCK FACE.
_—\
,ﬂ.~L~%::§EfE5éE%E;iEg;éi;§§§§§%§%§§§§§E§I;§§gg§il FOUR 22 mm X
= — 152 mm HEX—HEAD
DITCH 1 CH— ;;zgfffff%f MACHINE BOLTS
ELEVATION I c [T oA AND WASHERS
s | o
\ T L
| >0 . *
1 ©
Vi L o
RUBRALL | % HEIGHT ABOVE DITCH IS
ANCHOR TERMINAL CONNECTOR FQUAL TO RAIL ELEVATION
ROCK FACE TO FACE OF ROCK CUT AT THE DITCH CROSSING.

ROCK FACE GUARDRAIL ANCHOR

_SHOULDER 2.7 m

V-DITCH

POST END
ANCHOR A

SECTION D-D

ALONG RAIL FACE

610 mm X 610 mm X
914 mm CONCRETE

ANCHOR BLOCK

GENERAL NOTES:

ALL DIMENSIONS SHOWN ARE
NOTED.

IN mm UNLESS OTHERWISE

FOR END ANCHOR DETAILS, SEE SHEET 8 DF 14.

EIGHT FODT POST IS REQUIRED WITH RUBRAIL.
RUBRAIL BEGINS WHEN THE DISTANCE BETWEEN THE GUARD-—
RATL AND THE GROUND IS 450 mm AND INCREASING.

END ANCHOR POSTS 1 AND 2 SHALL HAVE FOUNDATION TYPE
AS SHOWN ON SHEET 8 OF 14.

THE CONTRACT UNIT PRICE FOR EMBEDDED GUARDRAIL

ANCHOR SHALL INCLUDE THE CONCRETE ANCHOR. EXCAVATION
AND BACKFILLING, OR TERMINAL CONNECTOR. AND ALL
INCIDENTIAL HARDWARE AND WDRK NECESSARY TO COMPLETE
THE INSTALLATION.

THE GUARDRAIL SHALL EXTEND 15.2 m#* BEYOND THE DITCH
LINE AND TERMINATE A MINIMUM OF 300 mm BELOW
GROUND ELEVATION OF THE BACKSLOPE.

BLOCKOUTS WILL NOT BE REQUIRED FOR ANY POST WHICH
WILL BE COMPLETELY BELOW GROUND. THE ALIGNMENT OF
SUCH POSTS SHALL BE APPROVED BY THE ENGINEER.

SEE OTHER DRAWINGS AND STANDARD SPECIFICATIONS FOR
MATERTAL AND CONSTRUCTION REQUIREMENTS NOT SHOWN.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

GUARDRAIL

ANCHOR IN BACKSLOPE
WITH V-DITCH
STEEPER THAN 1:10,
1:4 MAX. FORESLOPE

DATE: EFFECTIVE: 01-01-2005

M606. 00AR

16




SHOULDER

SECTION A-A

BLOCK

_SHOULDER , 1.8 m _, 0.9 &
SHOULDER m _SHOULDER , 1.8 m . 0.9 A
m oz
5
M -
STEEL POST — 1100, N
DITCH
DITCH
SECTION B-B
/ SECTION C-C
/ (1) MAX. CROSS SLOPE SHALL NOT EXCEED 1:6. RUBRAIL IS SECTION D-D

REQUIREDWHEN CROSS SLOPE EXCEEDS 1:10 OR WHEN THE

DISTANCE BETWEENTHE GUARDRAIL AND THE GROUND IS 450 mm
AND INCREASING.

/ CFILL/CUT TRANSITION
///// OR FACE OF HAZARD

cuT

TOE OF FILL

CONCRETE BLOCK ANCHOR

OR EMBEDDED STEEL POST

CONCRETE BLOCK ANCHOR
OR EMBEDDED STEEL POST

1:10 CROSS SLOPE STEEPER THAN 1:10
CROSS SLOPE (1)
77777777777 o DESIE%/&PEED A:B DESIE%/EPEED A:B
7777777777777777777777 110 15: 110 12.5:1
100 13:1 60 9:1
i 90 12:1 50 DR LESS T:1
80 11:1
A —~— B = C—=— D= 70 1011
60 9:1
PLAN VIEW 50 OR LESS 71
HEIGHT OF GUARDRAIL TAPERS
‘ TO CONCRETE BLOCK
7:170 DITCH FORESLOPE Qp@\E%
= = = = = = = = = = = = = = = i = = = =='
T 0T T T T T~T T 7 1 1T 1T 1 1> T T T T %
I I I I I I I I I I I I I I I I I I I I Il CONCRETE ANCHOR BLOCK
610 610 914 OR
T T T T 7 T (O A R
150mm DEEP X S00mm WIDE DITCH
ELEVATION
ANCHORED IN BACKSLOPE GUARDRAIL
GENERAL NOTE:
ALL DIMENSIONS SHOWN ARE IN mm UNLESS DOTHERWISE
NOTED.
MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION
GUARDRAIL
ANCHOR IN BACKSLOPE
WITH FLAT DITCH
13
DATE: EFFECTIVE: 01-01-2005 MGOG.OOAR 16




3 — 25 mm © HOLES TO BE

FIELD DRILLED IN W-BEAM 200 156 13 mm X 356 mm STEEL POST
ELEMENT AND ATTACHED WITH RENEREE X 356 mm
22 mm @ HEX HEAD BOLTS | | la— STEEL PLATE I
36 mm LONG EACH WITH DNE Tt ]
SQUARE WASHER AND HEX NUT. TR
Il Il
[ (I <::
e RN
I 6 mm FILLET WELD PLATE TO POST
25 mm ¢ HOLE TO BE FIELD
DRILLED THROUGH W-BEAM ! BOTH S IDES OF FOST
AND THROUGH POST FLANGE. !
ATTACHED W-BEAM WITH i
22 mm @ HEX HEAD BOLT i
50 mm LONG WITH ONE i
SQUARE WASHER AND HEX 1 o
NUT. St
Il <
I o~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
[ 1 |

EMBEDDED STEEL POST

200 156 BLOCK

EQXH ‘//STEEL POST

3 — 25 mm @ HOLES TO BE T |
FIELD DRILLED IN W-BEAM gl |
ELEMENT AND ATTACHED WITH -t .
22 mm @ HEX HEAD BOLTS Ty . |
36 mm LONG EACH WITH ONE gl 0 |
SQUARE WASHER AND HEX NUT. Ll
i
13 mm X 356 mm
X 356 mm
STEEL PLATE
(@]
~
Il <
25 mm @ HOLE TO BE FIELD I o
DRILLED THROUGH W—BEAM T —
AND THROUGH POST FLANGE. I I I
ATTACHED W—BEAM WITH I I I .
ST e T i fLATE 10 FosT Pl
ZOUARE WASHER AND HEX i BOTH SIDES OF POST " H @E%EBIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE
NUT. il [ '
I I
L I :: MISSOURI HIGHWAYS AND TRANSPORTATION
1 I I COMMISSION
I I I
I I I
B o GUARDRAIL
:”: “ I ANCHORED IN BACKSLOPE
Ll I H END ANCHORAGE DETAILS
I I I EMBEDDED STEEL POST OPTION
LI [T |
SPECIAL RUBRAIL TO POST CONNECTION AT POST A o1t essiciies o020 MB OB « OOAR| 27




14 mm @ BARS
TO BE WELDED
END OF INSERT TO INSERTS

TO BE CLOSED

+— W-BEAM RAIL

STEEL POST\\\\ 200

BLOCK

|

75

T~

I I
350
- 14 m MAX.

1

.4

w— 1

ELEVATION 2.4 m POST

STEEL POST AND BLOCK DETAIL

0 \ BL OCK
(@] (@]
‘ (o] o
THREADED INSERTS FOR M24 X 50 ‘ 1 ,
GALVANIZED HEX HEAD CAP SCREWS. (*f‘f{ : | — -2 —<£0- ‘ ,
CAP SCREWS TO BE THREADED A ‘
MINIMUM 48 mm. [NSERTS THREADED || & N &
MINIMUM OF 45 mm. | , ——
\———F /] s STEEL POST\\\\ 200 BLOCK
125 101 102 ‘ T
—~ —~ ~ - |
I __
==% ) )
CONCRETE BLOCK ANCHOR | i)g
ANCHOR ASSEMBLY — 1 5
- 3
915 ::> et
- pld % 0
s
5 [ E N
- — s o 4J
(- N 1
I I I I
I I - I I
I I I I I
I I N I I
[ @) 1 Il
B e e F = I I
I I 0 I I
I I o I I
I I S I I
ANCHOR ASSEMBLY FOR THREADED l‘ JH I ”
INSERTS (SEE DETAIL ON THIS SHEET). ‘ =ghEsl-—————————————J) ! f
I S [
! | i L it T I I
! ! EJ I l
== - B
‘ ! Y L
TOP VIEW
3 - #10 HOOPS ELEVATION OF 1.8 m POST
TERMINAL CONNECTOR 750 mm X 450 mm
\\\ 101,100, 102
= -
Eig, 1
! } BLOCK
{5i3 |
‘ |
|
| BUTTON-HEAD BOLT
== | STEEL POST WITH NUT

610

915

3 - #10
BARS
450 mm LONG

ELEVATION

CONCRETE BLOCK ANCHOR
(610 mm X 610 mm X 915 mm)

EXPLODED VIEW

(RAIL AND WASHER NOT SHOWN)

GENERAL NOTE:

ALL DIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE

NGTED.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

GUARDRAIL

ANCHORED IN BACKSLOPE
GENERAL DETAILS

DATE:

EFFECTIVE:01-01-2005

M606. 00AR

16




DIRECTION OF TRAFFIC ———=

EDGE OF TRAVELED WAY

EDGE OF TRAVELED WAY

LOCATION OF OBJECT PROHIBITING
POST PLACEMENT(C).

@ @‘_I ] = |—'@ >
X X X
1 %2 Es %4 %5 %@ %7 %8 T g %o R 7o %wz ‘%4 “15 z ‘%6 Hw7 gwg T 720 T T2 125 7oy 25 26
B N
3610 3610 3610 3610
7620 2 NESTED 2 NESTED 2 NESTED 2 NESTED 7620
7626 7626 2 NESTED 12 GAUGE 12 GAUGE 12 GAUGE 12 GAUGE 2 NESTED 7626
12 GAUGE W-BEAM 12 GAUGE W-BEAM 12 GAUGE W-BEAMS W—BE AMS W—BE AMS W-BEAMS W—BEAMS 12 GAUGE W-BEAMS 12 GAUGE W-BEAM
B MINIMUM 10 SPACES AT 1905 = 19.05 m B 7620 - MINIMUM 10 SPACES AT 8963 "==182056 N
PLAN
i I I i i I I i i I I i i = I I i i I I i i I
L} L] L] L} L} L] L] L} L} L] L] L} L} L] L] L} L} L] L] L} L} L]
" I &«\\\\\fi::i:§§Eﬁéﬁijjfi/////*” &*\\\\\i&i::::§j/;£ﬁjijg/////»ﬂ “\\\\\\\Z//////J' "\\\\\\\j//////»” K\\;éjffi/////”” “‘\\\\\iiils///y u u
W152 X 13.4 STEEL POSTS. CRT WOQD POSTS, 1830 mmLONG W152 X 13.4 STEEL POSTS;:
1830 mm LONG WITH WITH TWO 200 mm X 150 mM X 350 mm 1830 mm LONG WITH
200 mm X 150 mm X 350 mm WOOD BLOCKOUTS. 200 mm X 150 mm X 350 mm
ELEVATION
(D) IF LOCATED WITHIN THE CLEAR ZONE OF A
TWO-WAY ROADWAY, THE MINIMUM LENGTH IS 26.67 m.
(2) ADDITIONAL GUARDRAIL AS REQUIRED. INCLUDING
- — b— — === 71 END TREATMENT.
n - (3 THE POST MAY BE SKIPPED DUE TO THE PRESENCE
s 0 " = OF AN OBSTACLE SUCH AS A CULVERT.
3 2 2 :
- (9 PLACE END TREATMENT NO CLOSER TO THE SKIPPED
o o POST THAN POSTS 5 AND 22.
© o Ja 1
LR - | ROKEAAR LK
H }} } } < GENERAL NOTES:
Lo
" " | | ALL DIMENSIONS ARE SHOWN IN mm UNLESS OTHERWISE
(:) i NOTED.
|| " | | MISSOURI HIGHWAYS AND TRANSPORTATION
" || | | COMMISSION
| L | L GUARDRAIL
(MODIF 1ED LONG-SPAN
SECTION A-A SECTION B-B -
GUARDRAIL SYSTEM)
Wi52 X 13.4 STEEL PDSTS, 1830 mm LONG WITH CRT WOOD POSTS, 1830 mmlONG WITH TwO
200 mm X 150 mm X 350 mm ROUTED WOOD 200 mm X 150 mM X 350 mm WOOD BLOCKOUTS 16
BLOCKDUTSPOSTS 3 THROUGH 12 AND 19 THROUGH 24. POSTS 13 THROUGH 18. DATE: errecTive: 01-01-2005| MG OB « QOAR 16




